CO2 sensitivity of cat phrenic neurogram during hypoxic respiratory depression.
The CO2 response of the phrenic neurogram before and during CO-induced isocapnic brain hypoxia was studied in peripherally chemodenervated, vagotomized, paralyzed, ventilated cats with blood pressure held constant. During inhalation of 0.5% CO in 40% O2, arterial O2 content (CaO2) was reduced to 40% and minute phrenic activity to 38.4 +/- 9.4% (SE; n = 9) of prehypoxic levels, primarily due to depression of peak phrenic amplitude (PP). CO2 response, defined as the slope of the plot of PP vs. end-tidal PCO2 during CO2 rebreathing, was unaffected by phrenic depression even to the point of total suppression of phrenic activity in two cats. The effect of the tissue metabolic acidosis associated with hypoxia on phrenic CO2 sensitivity was assessed in a separate group of cats by blocking lactate formation during hypoxia with dichloroacetate (DCA). Preventing lactic acidosis during hypoxia did not affect the CO2 response of the phrenic activity during hypoxia. We conclude that 1) hypoxic depression does not limit the ability of central respiratory neurons to respond to CO2, and 2) the failure of DCA to affect the CO2 response of the phrenic neurogram suggests that brain intracellular lactic acidosis does not modify the phrenic response to hypercapnia.